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ABSTRACT
The search for a substitute for fossil energy resources in view of the growing demand for 
environmentally friendly technologies for electricity generation, and the needs of the growing 
economics and population in Indonesia have increased the interest in photovoltaic as a long term, 
environmentally friendly and reliable energy technology. Although Indonesia outperformed its 
regional neighbors and joined China and India as the only G20 members posting growth during the 
2009 economic crisis, Indonesia still struggles with poverty and unequal energy distribution. Forty 
percent of Indonesian households are still not electrified and most of them live in the rural area. 
Indonesia is trying to introduce a modern electricity technology to rural population who cannot 
be served economically or in a timely manner by the conventional rural electrification system. 
For several decades, the electricity generation in Indonesia have been under the monopolistic 
management of national electric company, PLN controlled and funded by the government. 
Experience shows that PLN has for reasons of limited funding, inadequate capacity, and has 
been unable to service and ensure the expansion of the utility grid to most rural households. 
The utilization of a photovoltaic system is targeted to contribute to the rural electrification and 
contribute in total of one half percent to the domestic energy mix. The photovoltaic development in 
Indonesia is progressing very slowly. The goal to have 50 MWp of photovoltaic generating power 
in the year 2010 has not been accomplished. Current installed photovoltaic capacity is 10 MWp 
about 2.85 percent of the year 2025 target. This dissertation studies socio and economic viability, 
rural information access and financial facilities influences to the sustainability of photovoltaic 
system dissemination in the rural area of Indonesia. 
Keywords:  Community health center, economic, financial, information, photovoltaics and sus-
tainable.
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does	not	produce	any	harmful	emissions	during	 its	entire	 life	cycle.	Based	on	 IEA	(International	
Energy	Agency)	report;	today,	average	greenhouse	gas	emissions	are	ranges	between	25-32	g/kWh.	
This	number	could	decrease	to	15	g/kWh	in	the	future	if	an	intensive	program	for	using	renewable	
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rising	while	mass	 production	 costs	 are	 falling.	 If	 ones	 are	willing	 to	 invest	 in	 continuous	R&D	
for	PV’s	as	much	as	 they	spend	for	fossil	 fuels,	PV	technologies	products	can	be	developed	as	a	
competitive	option	for	a	long	term	renewable	energy	sources	for	electrification.








Agreement	 (PPA)	 in	 the	 return	 of	 free	 solar	 panel	 installation.	 PPA	 objective	 was	 to	 purchase	
electricity	 at	 a	 fixed	 price	 and	 the	 rate	was	 set	 lower	 than	 normal	 electric	 rates.	Within	 4	 years	
(year	2010),	over	90	percent	of	PV’s	projects	are	expected	under	PPA	throughout	the	United	States.	
Another	bright	approach,	in	Berkley,	California,	the	local	government	offered	innovative	financial	














THEORETICAL FRAMEWORK AND HYPOTHESIS DEVELOPMENT
	 As	the	earth’s	human	population	has	increased,	natural	ecosystems	have	declined	and	changes	in	
the	balance	of	natural	cycles	redistribute	water,	oxygen,	nitrogen	and	carbon	through`	Sustainability	
has	become	a	wide-ranging	 term	 that	can	be	applied	 to	almost	every	 facet	of	 life	on	earth,	 from	
local	to	a	global	scale	and	over	carious	time	periods.	Paul	Hawken	in	Wikipedia	(2010)	was	quoted	
to point out that:  Sustainability is about stabilizing the currently disruptive relationship between 




 Brundtland Report that sustainable development is defined as development that meets 
the needs of the present without compromising the ability of future generations to meet 
their own needs (2005).
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contemporary	practice	 considers	behavioral	 interactions	of	 individuals	 and	groups	 through	 social	
capital	and	social	“markets”	(not	excluding	for	example,	sorting	by	marriage)	and	the	formation	of	






2.	 Economic	 benefits	 due	 to	 impacts	 on	 economic	 or	 environmental	 activity	 as	 a	 result	 of	
changes in production and consumption, costs and the use of resources.
	 A	socio-economic	benefits	framework	provides	a	combined	assessment	of	both	these	types	of	
benefit	in	terms	of	economic	resource	benefits.	It	aims	to	encapsulate	all	social	and	economic	benefits	




journals	 and	 studies	were	written	globally	on	PV	 technology	and	 its	 applications.	Most	previous	





of	world	energy	 (Solar	 residential	Panel	Market	Shares,	Forecasts,	and	Strategies	 for	2008-2014,	
2008).	The	same	 thing	was	seconded	 in	one	of	 journal	articles	 listed	 in	Environmental	Design	+	
Construction.	It	was	mentioned	that	solar	energy	may	be	a	great	opportunity	for	electrical	contractors	
and	homebuilders.	On	the	other	hand,	there	is	a	learning	curve	-	particularly	with	regard	to	recent	
technological	 advances	 like	 combination	 service	 entrance	 devices	 and	 communication	 gateways.	
Interest	in	solar	power	is	also	being	spurred	by	advances	in	electrical	distribution	technologies	that	
allow	 a	 homeowner	 to	 proactively	 plan	 for	 the	 future	 installation	 of	 a	 PV	 system.	For	 example:	
a	 combination	 service	 entrance	 device	 features	 spaces	 for	 components	 necessary	 to	 distribute	
solar	energy	throughout	home	but	it	can	operate	like	a	common	residential	load	center	until	those	
components are installed (Solar Incentives, 2009).
	 Even	in	Nicaragua,	a	PV	study	in	Nicaragua	led	by	Max	Lacayo,	reported	that:	
 One of communication companies shifted from rebuilding radio communications 
equipment in the rural areas into supplying and installing the solar PV systems (SHS). 
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	 The	 company	 name	was	Empresa	 de	Comunicaciones	 SA	 (ECAMI),	which	was	 established	


































 PV technology is ready, and the time-economically-speaking-is-right; macro development 




Business and Entrepreneurial Review 145I	Wayan	Sujana
defines	PV	systems	investor’s	Internal	Rate	of	Return	(IRR).	James	Bing	concluded	that:
 In order to make the PV investment economic, it is imperative to lower initial costs as 





 Market characteristics play an important role in determining the final value proposition. 
However, as these are subject to public policy considerations, they can vary from place to 
place and from time to time. Even review of renewable energy public policy in the United 






Frost and Sullivan (2010) pointed out:
 A new analysis that in order to sustain the growth momentum of solar PV systems market 
in North Asia, it is pertinent for governments to continue their support for the industry 
till the price reaches grid parity. The government support may vary; policy guidelines, 
tax credit, subsidies, or rebates. In the journal article listed in Global Warming Focus, 
they as well underlined that North Asian countries have led the Asia Pacific region 
in terms of early adoption of solar PV systems as well as in developing a very strong 
production base that caters the world demand (Frost & Sullivan, 2010).
	 Financial	supports,	as	an	economic	aspect,	in	fact,	was	realized	to	be	significant	in	PV	application	
growth.	 In	On-Going	Global	Struggle	 to	Reduce	Emissions	Necessitates	Large-scale	Adoption	of	
Solar	PV	Systems	 in	Southeast	Asia.	 It	was	elaborated	 that	besides	 increasing	commitment	 from	


















Environment	 Program)	 subsidy	 helped	 reducing	 the	 interest	 rate	 from	12%	 to	 5%.	The	 program	
involved	as	well	an	interest	rate-buy	down,	marketing	support	and	a	vendor	qualification	process.	
(The	UN	Foundation	and	the	Shell	Foundation	provided	project’s	funding,	2007)
	 While	 in	China,	 the	PV	development	was	 able	 to	 gain	 acknowledgment	 internationally.	The	























	 PV	was	 also	 considered	 economically	 applicable	 in	 residences.	 In	 the	United	States,	 despite	






	 Technical	 and	 business	 economic	 study	 of	 photovoltaic	 system	 (B.	 Verhelst,	 J.	 Desmet,	 C.	
Debruyne,	H.	Van	Landeghem	and	L.	Vandevelde),	concluded;	
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 Economic parameters such as discount rate and technical parameters have a major 
impact on the feasibility of an investment in PV energy. By taking technical parameters 
into account the payback period can be twice as much compare to only taking account 
of economic paramaters (March, 2010).
CONCEPTUAL RESEARCH FRAMEWORK
	 Frameworks	 involve	regression	between	WTP	(as	dependent	variable)	and	 three	 independent	
variables	namely;	Economic	Viability,	Access	to	information	search	and	Access	to	financing	facilities	
through three steps:



























1.a.	PV	 socio-economic	 viability	 has	 positive	 influence	 to	 the	 sustainability	 of	 PV	 technology	
application in the rural area of Indonesia.
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1.b.	Income	does	not	have	positive	influence	to	the	sustainability	of	PV	technology	application	in	the	
rural area of Indonesia.
1.c.	Energy	 Expenditure	 does	 not	 have	 positive	 influence	 to	 the	 sustainability	 of	 PV	 technology	
application in the rural area of Indonesia.
1.d.	Education	does	not	have	positive	influence	to	the	sustainability	of	PV	technology	application	in	
the rural area of Indonesia.
1.e.	Monthly	 Installment	 of	 Debt	 does	 not	 have	 positive	 influence	 to	 the	 sustainability	 of	 PV	
technology	application	in	the	rural	area	of	Indonesia.
Hypothesis 2:
	 PV	 socio-economic	 viability	 and	 access	 to	 information	 search	 all	 together	 have	 a	 stronger	
positive	influence	to	the	sustainability	of	PV	technology	application	in	the	rural	area	of	Indonesia	in	
comparison	to	the	influence	found	in	Hypothesis	#1a.
Hypothesis  3: 








search	and	access	 to	financing	facilities.	Rural	Willingness	 to	Pay	(WTP)	for	 the	 technology	will	
be	 used	 to	 reflect	 sustainability	 of	 PV	 technology	 application	 parameter.	 	WTP	 and	Technology	
Acceptance	(TA)	tools	are	common	tools	 to	identify	whether	or	not	a	new	product	or	 technology	
can	be	accepted	within	a	society.	However,	WTP	surveys	are	important	for	understanding	relatively	
unknown	market	and	 it	 is	a	proven	method	for	 identical	 research	worldwide.	Multiple	regression	
modeling	will	be	used	 to	calculate	 the	coefficient	value	of	 the	 independence	variables.	This	 is	 to	
identify	 how	 significant	 each	 explanatory	 or	 independent	 variable	 in	 influencing	 the	 dependent	
variable.		
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Table	1:	Location	of	WTP	Survey
Location of Survey Division
Respondent
(Head Count) (%)
South Kalimantan Middle Indonesia 72 24
East Kalimantan Middle Indonesia 14  5
Bali Middle Indonesia 51 17
Lombok Middle Indonesia 10  3
Riau West	Indonesia 61 21
NTT (Kupang) East Indonesia  6  2
West	Java West	Indonesia 62 21
South	Sulawesi Middle Indonesia 21  7
Total Total 297 100
RESULTS AND DISCUSSION
Payback Period, Net Present Value (NPV), and Annual Life Cycle Saving (ALCS) 
	 Based	on	the	calculated	NPV	and	payback	period	tabulated	in	the	Table	2;	the	benefit	of	150	
Wp	and	200	Wp,	700	Wp,	750	Wp	and	1,000	Wp	systems	begins	in	the	third	year	which	at	the	same	
time informs us as to their payback	period.	The	writer	presents	the	detail	how	the	benefits	and	cost	
of	each	power	load	system	are	discounted	in	the	Appendix	C.	The	basic	idea	of	applying	discounted	
rate	of	return	to	 the	cash	flows	is	 to	convert	all	figures	 into	present	value	thus	we	are	comparing	
apple	to	apple.	The	estimated	NPV	for	each	of	the	following	load;	150	Wp,	200	Wp,	700	Wp,	750	






Internal Rate of Return (IRR)
	 The	IRR	of	each	of	the	following	load;	150	Wp,	200	Wp,	700	Wp,	750	Wp	and	1000	Wp	are	
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Table	2:	CBA	at	7.96	%	DCFROR	and	Market	Price	of	Kerosene	Rp7,800	per	liter	and	6	%	Average	
	 Fuel	Inflation	Rate		
Design Load   150Wp 200Wp 700Wp 750Wp 1000Wp
	PV	Unit	Cost	(Rp)	 10,160,000 13,195,000 44,040,000 49,410,000 63,755,000
PV	Unit	Cost	(USD)	 1,069.47 1,388.95 4,635.79 5,201.05 6,711.05
Amount	Bank	Loan	in	%		 0.00% 0.00% 0.00% 0.00% 0.00%
Down	Payment	(RP)	 0.00 0.00 0.00 0.00 0.00
Life	Cycle	Cost,	LCC	(US$/	kWh) (0.54) (0.46) (0.37) (0.44) (0.37)
Annual	 Life	 Cycle	 Saving,	 ALCS	
(US$)
271.12 329.73 1,392.43 1,464.36 2,051.08
Net	Present	Value,	NPV	(Rp) 48,605,996 59,113,875 249,637,197 262,532,260 367,720,279
Net	Present	Value,	NPV	(US$) 5,116.42 6,222.51 26,277.60 27,634.97 38,707.40
Internal	Rate	of	Return,	IRR	 40% 46% 63% 63% 75%












Design Load   150Wp 200Wp 700Wp 750Wp 1000Wp
	PV	Unit	Cost	(Rp)	 10,160,000 13,195,000 44,040,000 49,410,000 63,755,000
	PV	Unit	Cost	(US$)	 1,069.47 1,388.95 4,635.79 5,201.05 6,711.05
	Amount	Bank	Loan	in	%		 0.00% 0.00% 0.00% 0.00% 0.00%
	Discount	Rate		 12.75% 12.75% 12.75% 12.75% 12.75%
	Life	Cycle	Cost,	LCC	(US$/	kWh) (0.71) (0.61) (0.49) (0.56) (0.48)
	Annual	Life	Cycle	Saving,ALCS	(US$) 244.72 303.83 1,332.85 1,396.49 1,963.46
	Net	Present	Value,	NPV	(Rp) 28,612,244 35,523,546 155,837,495 163,278,732 229,568,281
	Net	Present	Value,	NPV	(US$) 3,011.82 3,739.32 16,403.95 17,187.23 24,165.08
	Internal	Rate	of	Return,	IRR	 40% 46% 63% 63% 75%





that	 the	 investment	 is	at	 its	breakeven	point.	However,	There	 is	prediction	at	 large	 that	 the	price	
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of	kerosene	will	 continue	 to	 rise	as	global	 crude	oil	 reserves	 is	depleting	while	 the	consumption	
continue	to	rise	worldwide.		
Table	4:	CBA	at	12.75	%	DCFROR	and	Subsidized	Kerosene
Design Load 150Wp 200Wp 700Wp 750Wp 1000Wp
PV	Unit	Cost	(Rp) 10.160.000 13.195.000 44.040.000 49.410.000 63.755.000
PV	Unit	Cost	(USD) 1,069.47 1,388.95 4,635.79 5,201.05 6,711.05
Amount	Bank	Loan	in	% 0.00% 0.00% 0.00% 0.00% 0.00%
Discount	Rate 12.75% 12.75% 12.75% 12.75% 12.75%
Life	Cycle	Cost,	LCC	(USD/	kWh) (0.71) (0.61) (0.49) (0.56) (0.48)
Annual	Life	Cycle		Saving,	ALCS	(USD) 24.63 76.92 (112.18) (121.90) (100.87)
Net	Present	Value,	NPV	(Rp) 2.880.227 8.993.637 (13.116.137) (14.252.239) (11.794.050)
Net	Present	Value,	NPV	(USD) 303.18 946.70 (1,380.65) (1,500.24) (1,241.48)
Internal	Rate	of	Return,	IRR 12.75% 12.75% < 12.75 <	12.75% <	12.75%
Pay	Back	Period	(years) 5 6 >20 >20 >20
Kerosene	Price	(Rp/	Liter) 3,500
Kerosene	Price	Escalation	per	year 6%






Potential Probabilities 5 years 10 years 20 years
Households	to	be	covered,	HH	(%) 10	% 20	% 50	%
Households	to	be	covered,	HH	(Millions) 2,528,125 5,056,250 12,640,625
Potential	Kerosene	saving	in	liter/	HH/	Day 1 1 1
Total	Kerosene	saving	in	liter/	Day 2,528,125 5,056,250 12,640,625
Total	Kerosene	saving	in	barels/	year 5,888,740 11,777,481 29,443,702
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	 Short	 term	hazards	of	some	components	 in	 the	kerosene	such	ethyl	benzene	compounds	and	
toluene	 includes	 potential	 acute	 toxicity	 to	 aquatic	 life	 in	 the	water	 column	 as	well	 as	 potential	










	 The	presence	of	PV	 technologies	 in	 the	 rural	will	 help	 to	 eliminate	 the	hazards	of	 kerosene	
and	will	improve	the	health	quality	of	the	peoples,	protect	local	environment	and	increase	energy	
conservation	and	efficiency.	




Clean	Development	Mechanism	 (CDM),	 Indonesia	 could	 benefit	 from	 investments	 in	 the	Green	
House	 Gases	 (GHGs)	 emission	 reduction	 projects.	 This	 will	 contribute	 towards;	 the	 country’s	










5. Financial resources, and
6.	 Transfer	of	technology
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Table	6	below	shows	how	GHGs	from	CO2	emission	is	converted	to	USD	for	designated	PV	loads.
Table	6:	CO2	Emission	Trade	Estimation	throughout	PV	System	Life	Cycle
Load Design (watt) 150 200 700 750 1000
Load	(kilo	watt-hour) 0.518 0.820 2.465 2.640 3.095
Life	(year) 25 25 25 25 25
Specific	CO2	Emission	(kgCO2/kWh) 0.26 0.26 0.26 0.26 0.26
Total	Emission	(Ton	CO2	per	25	years) 1.23 1.95 5.85 6.26 7.34
Carbon	Offset1)	USD/Ton	CO2 500.00 500.00 500.00 500.00 500.00











Coal	(bituminous/anthracite) 0.75 7.5 0.37
Gasoline 0.9 12.5 0.27
Light	Oil 0.7 11.7 0.26
Diesel 0.86 11.8 0.24
LPG	-	Liquid	Petroleum	gas 0.82 12.3 0.24


















	 The	descriptive	 statistic	 below	 is	 the	 result	 of	 the	 survey	on	297	 respondent	 (questionnaires	
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CONCLUSION




will	 be	 even	more	 competitive	 if	 higher	 generating	 capacity	 plants	 are	 built,	 energy	 conversion	
efficiency	 increases	 and	more	 environmental	 externals	 are	 taken	 into	 account.	The	 source	 of	PV	
energy	is	free	and	it	is	available	throughout	the	archipelagos.
 To support the success of rural PV dissemination in Indonesia, a more aggressive development 
strategy	 is	 needed;	 strategy	 that	 can	 help	 the	 dissemination	 to	 grow	 stronger	 and	 create	 deeper	








2.	 PV	 technology	 is	 cost	 competitive	 against	 kerosene	 even	 though	 market	 failures	 in	











development	 objectives.	 Through	 CDM	 Indonesia	 could	 benefit	 from	 investment	 in	 the	 Green	
House	Gases	(GHGs)	emission	reduction	projects	(sponsored	by	the	United	Nations)	in	which	it	will	
contribute	toward	the	country’s	sustainable	development	goals.	































makes	 the	 system	unaffordable	 to	 the	majority	of	 the	 rural	 end	users.	There	 is	no	 loan	 incentive	
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to	be	resolved.	This	can	be	one	of	the		grass	roots	on	why	the	government	support	is	very	low.	The	
government supports are important to enhance the acceleration and further sustain its development. 
Adoption Approach Challenges 
	 PV	 development	 in	 Indonesia	 is	 still	 adopting	 the	 early	 development	 approach	 in	 which	





	 Suppliers	 and	 installation	 vendors	 often	 ignore	 the	 value	 of	 basic	 technical	 knowledge	 that	
customers	need	to	have.	To	create	a	PV	self	reliance	community,	basic	knowledge	training	is	very	
important.	It	 is	a	must	as	bigger	and	more	reliable	maintenance	infrastructures	and	supply	chains	








relationship	with	 its	 load	design.	 	Despite	PV	is	an	economical	 technology	 to	be	 implemented	 in	
the	rural	area,	its	dissemination	is	still	having	a	few	challenges	and	far	from	moving	forward.	This	
stagnancy	helps	us	to	reliaze	that	the	dissemination	of	PV	system	is	not	only	affected	by	economic	
parameters	 but	 also	 other	 variables	 that	 related	 to	 the	 demographic	 and	 social	 status	 condition	
depending	on	where	the	technology	intends	to	be	implemented.	
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Recommendations
	 Accesses	to	Information	and	Financing	have	to	be	granted	to	the	rural	potential	customers.	Top-
Down	approach	 is	highly	 recommended	 to	 speed	up	 the	process	 illustrated	 in	 the	 recomendation	
Figure 4.
Figure 4: Accesses to Information and Financing Schematic
Goverment
ESDM Finance Department KPDT Local Authotity










































Please	find	PV	Socialization	Manual	 in	Appendix	A,	 the	writer	has	arranged	 specifically	 for	 this	
study.	
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Access to Financing 
	 PV	technology	has	yet	to	be	recognized	as	consumer	goods	that	can	be	financed	like	a	house	













Proposed Approach #1 (Adoption Approach Model 1)
	 The	approach	is	a	new	business	model	that	is	operated	by	third	parties	which	handle	all	installation	
aspects	of	the	projects,	financial	related	matters,	supply	chain,	permits,	operations	and	maintenance,	
but	 the	system	owned	by	 the	customer	 (rural).	 	Electricity	 is	generated	using	stand	alone	system	





































Long Term PV Development Approach





Design Load 150Wp 200Wp 700Wp 750Wp 1000Wp
Years	of	Installment 7 7 7 7 7
PV	Unit	Cost	(Rp) 10,160,000 13,195,000 44,040,000 49,410,000 63,755,000
PV	Unit	Cost	(US$) 1,069.47 1,388.95 4,635.79 5,201.05 6,711.05
Amount	Bank	Loan	in	% 10.00% 10.00% 10.00% 10.00% 10.00%
Mortgage interest rate 11.00% 11.00% 11.00% 11.00% 11.00%
Down	Payment	(RP) 1,016,000 1,319,500 4,404,000 4,941,000 6,375,500
Monthly	Loan	Installment	(Rp) 161,708 210,014 700,947 786,417 1,014,734








Proposed Approach #2 (Model 2)

























































































Long Term PV Development Approach
Long Term PV Development Approach
Business and Entrepreneurial Review 161I	Wayan	Sujana






Agar, David. 2005. A Description of Current Technology in Solar Cells.	Department	of	Physical	
Chemistry	University	of	Jyvaskyla
Armi	Susandi.	“Potential Area for Solar Energy Generator and Its Benefit to Clean Development 
Mechanism (Cdm) in Indonesia”.	Meteorology	Department.	ITB
Bakshi	R.	1999.	Financing Renewable Electric Technologies in Developing Countries-an India View, in 
Financing Renewable energies : Windows of Opportunities, European Renewable Association : 63
Bakthavatsalani	V.	Renewable Energy Financing – An India View, In Financing Renewable Energies: 
Windows of Opportunities, European Renewable Association : 56 – 61
B.	Allard,	G.F.	Craun,	N.T.	de	Oude,	M.	Falkenmark,	H.L.	Golterman,	T.	Lindstrom,	W.	T.	Piver.	
Water Polution
Bank	Helps	Customers	to	Buy	Solar	Home	Systems.	2008.	Appropriate Technology : 24
Business Dictionary. 2010.	Retrieved	April	2010,	from	www.businessdictionary.com : http://www.
businessdictionary.com/definition/economic-benefit.html
Chen,	 A.	 J.,	 Boudreau,	 M.	 C.,	 &	 Watson,	 R.	 T.	 (2008).	 Information	 System	 and	 Ecological	
Sustainability.	Journal	of	Systems	and	Information	Technology	:	186-201









Hawkins,	D.I.,	Best,	R.	J.,	&	Coney,	K.	A.	2004.	Consumer Behavior – Building Marketing Strategy. 
New	York	:	McGraw-Hill
High	Quality	Solar	Lighting	Comes	to	Rural	China.	2008.	Appropriate Technology : 40
Jeffery	D.	Sachs.	2006.	The End of Poverty, Economic Possibility for Our Time.	Penguin	Books
Jogiyanto	HM.	2008.	Metodologi Penelitian Sistim Informasi. Penerbit	ANDI	Yogyakarta
L.	Frantzis,	S.	Graham,	R.	Katfsky	and	H.	Sawyer.	2008.	Photovoltaic Business Models. Navigant 
Consulting	Inc.	Burlington,	Massachusetts.
Business and Entrepreneurial Review162 Vol. 10, No. 2, April 2011
Marketing – Wikipedia the Free Encyclopedia.	 2009.	Retrieved	February	 2010,	 from	Wikipedia:	
http://en.wikipedia.org/wiki/marketing




New	Energy	leapfrogs	the	Old.	2009.	Appropriate	Technology:	Proquest Agriculture Journal : 30
On-Going	 Global	 Struggle	 to	 Reduce	 Emissions	 Necessitates	 large-Scale	Adoption	 of	 Solar	 PV	
Systems	in	Southeast	Asia.	2010.	Global Warming : 15
Peter	P.	Rogers,	Kazi	F.	Jalal,	Jhon	A.	Boyd.	An Introduction to Sustainable Development.	Published	
by	Glen	Educational	Foundation,	Inc.
Price	Waterhouse	Coopers.	2006.	Main Report Socio-Economic Benefits Analysis of GMES. Retrieved	
May	2010,	from	http://esamultimedia.esa.int/docs/GMES/261006_GMES_D10_final.pdf
Sales-Wikipedia, the Free Encyclopedia.	 2010.	 Retrieved	 May	 2010,	 from	 Wikipedia:	 http://
en.wikipedia.org/wiki/Sales#The_relationship_between_sales_and_marketing
Samuelson Nordhaus. 2004.  Ilmu Makro Ekonomi.	Edisi	Tujuh	Belas.	McGraw-Hill
Samuelson Nordhaus. 2003.  Ilmu Makro Ekonomi.	Edisi	Tujuh	Belas.	McGraw-Hill
Sergio	 Pacca,	Deepak	Sivaraman	 and	Gregory	A.	Keoleian.	 2006.	 	Life Cycle Assessment of the 33 kW 
Photovoltaic System on the Dana Building at the University of Michigan: Thin Film Laminates, Multi-
crystalline Modules and Balance of System Components. Report	No.	CSS05-09.	Juni	1,	2006
Socioeconomics-Wikipedia, the Free Encyclopedia. 2010.	 Retrieved	May	 2010,	 from	Wikipedia:	
http://www.en.wikipedia.org/wiki/Socioeconomis
Solar Incentives. 2009. Environmental Design + Construction : 4
Solar	Residential	Panel	Market	Shares,	Forecasts	and	Strategies	for	2008-2014.	2008.	Resource Week : 311
Spelberg,	J.	2006.	Power	for	the	Poor.	Appropriate Technology; ProQuest Agriculture Journals : 48
Sustainability-Wikipedia,the Free Encyslopedia. 	2010.	Retrieved	April	2010,	from	Wikipedia:	http://
www.en.wikipedia.org/wiki/Sustainability
Thampapillai,	D.	J.	2010.	Perfect	Competition	and	Sustainability:	a	Brief	Note.	International Journal 
of Social Economics : 384-390




Model. Journal of Enterprising Communities:	People	and	Places	in	Global	Economy
Uma	Sekaran.	Research Methods for Business, A Skill Building Approach
Verhelst,	B.,	Desmet,	J.,	Debruyne,	C.,	Landeghem,	H.	V.,	&	Vandevelde,	L.	2010.	Technical	and	
Business	Economic	Study	of	Photovoltaic	Systems
William	E.	Grant,	Ellen	K.	Pedersen,	Sandra	L.	Marin.	Ecology and Natural Resources Management, 
System Analysis and Simulation: 	John	Wiley	and	Sons,	Inc.
W.K.	Kellogg	Foundation.	Evaluation	Handbook 
